Strontium ions have been recognized as the toxic metal ions in high-level radioactive-wastes. The two stage ion-exchange separation-method was studied for the separation of Sr2+ in alkaline earth metal ions, such as barium ions (Ba2+), strontium ions (Sr2+), calcium ions (Ca 2+) and magnesium ions (Mg2+) . Dihydrogen tetratitanate hydrate fibers were used to separate Sr2+ from Ba2+ in first stage. After Ba2+ were separated from Sr2+, Amberlite200CT was used as an ion-exchanger, and the aqueous phase containing three kinds of alkaline earth metal ions (Sr2+, 
The ion-exchange selectivity of the reaction in Fig. 1 is Ba2+ > Sr2+. This order can be rationalized by the hydration energy of Sr2+ and Ba2+ in the aqueous solution. The both metal ions have 6 hydrated waters and the radius of Sr2+ is smaller than that of Ba2+ and the interaction of Sr2+ is stronger than that of Ba2+. When the metal ions react with the proton which located in the layer of DTHF, only dehydrated metal ions can be exchanged onto DTHF. The phenomenon of the selectivity order is reasonable by this reason.
The pH 1/2 values defined as pH at 50% ion exchange of alkaline earth metal ions and the separation factors (Sf) in logarithm defined in equation 4 are also listed in Table 1 .
It is evident from Table 1 , that the separation between Sr2+ and Ba2+ is large enough by ion-exchange reaction.
The calculated separation factor between Sr2+ and Ba2+ is more than 100 times (log Sf = 2.24) and this value is enough to separate each other. After Ba2+ was separated from Sr2+, the second stage separation was tried for Mg2+, Ca2+ and Sr2+ using Amberlite200CT-Cryptand[2.2.2] system in second separation stage.
The stability constants of Cryptand [2.2.2] for alkaline earth metal ions are shown in Table 2 , which have already reported by J.M.Lehn et al. [7] Table  2 Stability Constants (ƒÀ) [7] From this From these data, Sr2+ was separated from Ba2+ using inorganic ion-exchanger (DTHF) by the first ion-exchange stage. And Sr2+ was also separated from Ca2+ and Mg2+ using organic ion resin (Amberlite 200CT) together with Cryptand[2.2.2] by the second ion-exchange stage. By these two stage ion-exchange separation method, the separation of Sr2+ from three kinds of other alkaline earth metal ions was established. After this two stage ion-exchange separation steps, the Sr2+ are remained in the aqueous solution which pH is between 6 and 8.
This Sr2+ in the neutral pH aqueous solution can converted to the safety materials. For example, Sr2+ can be converted onto DTHF by the same technique as the first stage ion-exchange step. The SrTi4O9 which exchanged onto DTHF, can be immobilized using another TiO2 which has perovskite structure. The Sr2+ in the perovskite structure are very stable and this technique can use the treatment of radioactive waste which came from nuclear power generation.
